Nicotine-induced fibroblast growth factor-2 restores the age-related decline of precursor cell proliferation in the subventricular zone of rat brain.
Precursor cell proliferation is present in the subventricular zone (SVZ) of the lateral ventricles and the subgranular zone (SGZ) of the dentate gyrus of the hippocampus of adult rat and persists during aging although at reduced levels. Previous studies have shown that acute intermittent nicotine treatment significantly increases fibroblast growth factor-2 (FGF-2) expression in several brain regions of aged rats. The aim of the present investigation was to test the hypothesis that nicotine-induced expression of FGF-2 may restore the age-related decline of precursor cell proliferation. It was first demonstrated that nicotine treatment increases both mRNA and protein FGF-2 in the SVZ of aged male rats (18 months old). The effect of nicotine on precursor cell proliferation in the SVZ was studied by i.p. injection of 5-bromo-2'-deoxyuridine (BrdU) 40 mg/kg to label dividing cells. The nicotine treatment was found to significantly enhance precursor cell proliferation in the SVZ. This increase was sufficiently large to restore the age-related decline of proliferating precursor cells observed in aged rats to that found in young adult rats (3 months old). FGF-2 was expressed in GFAP-positive cells and may act via its receptor FGFR1 that was found expressed in nestin-positive cells of the SVZ. The data obtained demonstrated that the age-related decline of precursor cell proliferation may be counteracted by activating a trophic mechanism mediated by FGF-2.